04/20/2007 17:35 FAX 650 813 5993 



Best Available Copy 



MOFO PA #SEVEN 



RECEiVED 
CENTRAL FAX CENTER 



aoo6 



APR 2 0 



2007 



Application No.: 10/810,070 



Docket 



No.: 577182000100 



AMENDMENTS TO THE CLAIMS 



This Listing of claims will replace all prior versions, and listings of claims in the 



application: 



Claim 1 (canceled) 
Claim 2 (canceled) 

Claim 3 (currently amended): A method of customizing a polishing pad lor chemical 
mechanical planarization of a substrate, the method comprising: 

obtaining one or more characteristics of a structure on the substrate: and 

selecting a value for one or more chemical or physical properties for the pad to be used in 
chemical mechanical planarization of the substrate based on the obtained one or more characteristics 
of the structures on the substrate 

wherein selecting the value for one or more chemical or physical properties for a pad 
comprises: 

performing a simulation of planarization of the substrate with a model ol ' a CMP process 
using the pad with a range of values for the one or more chemical or physical properties of the pad: 
and 

selecting the value for the one or more chemical or physical properties based on the 
simulation, and 

Th e method of claim 6, wherein the one or more characteristics of the stmcture includes a 
pattern density of the structure. 
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Application No.: 10/810,070 3 Docket No.: 577182000100 

Claim 4 (currently amended) A method of customizing a polishing pad for chemical 
mechanical planarization of a substrate, the method comprising: 

obtaining one or more characteristics of a structure on the substrate: and 

selecting a value for one or more chemical or physical properties for the pad to be used in 
chemical mechanical planarization of the substrate based on the obtained one or more characteristics 
of the structures on the substrate 

wherein selecting the value for one or more chemical or physical properties for a pad 
comprises: 

performing a simulation of planarization of the substrate with a model of a CMP process 
using the pad with a range of values for the one or more chemical or physical properties of the pad; 
and 

selecting the value for the one or more chemical or physical properties based on the 
simulation, and 

Th e- method of claim 6, wherein the one or more characteristics of the structure includes film 
material and a number of different materials. 

Claim 5 (currently amended): A method of customizing a polishing pad for chemical 
mechanical planarization of a substrate, the method comprising: 

obtaining one or more characteristics of a structure on the substrate: and 

selecting a value for one or more chemical or physical properties for the pad to be used in 
chemical mechanical planarization of the substrate based on the obtained one or more characteristics 
of the structures on the substrate 

wherein selecting the value for one or more chemical or physical properties for a pad 
comprises: 

pa- 1149385 
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performing a simulation of planarization of the substrate with a model of a CMP process 
using the pad with a range of values for the one or more chemical or physical properties of the pad: 
and 

selecting the value for the one or more chemical or physical properties based on the 
simulation^ and 

The method of claim 6, wherein the one or more chemical or physical properties for the pad 
includes hardness, thickness, surface grooving, porosity, Youngs modulus, compressibility, or 
asperity of the pad. 

Claim 6 (canceled) 

Claim 7 (currently amended): A method of customizing a polishing pad for chemical 
mechanical planarization of a substrate, the method comprising: 

obtaining one or more characteristics of a structure on the substrate; and 

selecting a value for one or more chemical or physical properties for the pad to be used in 
chemical mechanical planarization of the substrate based on the obtained one or more characteristics 
of the structures on the substrate 

wherein selecting the value for one or more chemical or physical properties for a pad 
comprises: 

performing a simulation of planarization of the substrate with a model of a CMP process 
using the pad with a range of values for the one or more chemical or physical properties of the pad; 
and 

selecting the value for the one or more chemical or physical properties based on the 
simulation, and 

Th e m e thod of claim 6, further comprising: 
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providing a pattern density and a deposition bias as inputs to the model of the CMP process. 

Claim 8 (currently amended): A method of customizing a polishing pad for chemical 
mechanical planarization of a substrate, the method comprising: 

obtaining one or more characteristics of a structure on the substrate; and 

selecting a value for one or more chemical or physical properties for the pad to be used in 
chemical mechanical planarization of the substrate based on the obtained one or more characteristics 
of the structures on the substrate 

wherein selecting the value for one or more chemical or physical properties for a pad 
comprises: 

performing a simulation of planarization of the substrate with a model of a CMP process 
using the pad with a range of values for the one or more chemical or physical properties of the pad: 
and 

selecting the value for the one or more chemical or physical properties based on the 
simulation, and 

Th e m e thod of claim 6, further comprising: 

obtaining a planarization length from the model of the CMP process; and 
performing a sensitivity analysis to determine a correlation between the planarization length 
and the one or more chemical or physical properties of the pad. 

Claim 9 (previously presented): The method of claim 8, wherein the value for the one 
or more chemical or physical properties of the pad is selected based on the determined correlation 
between the planarization length and the one or more chemical or physical properties of the pad to 
optimize the planarization length, 
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Claim 10 (currently amended): A method of customizing a polishiiip pad for chemical 
mechanical planarization of a substrate, the method comprising: 

o 

obtaining one or more characteristics of a structure on the substrate: and 

selecting a value for one or more chemical or physical properties for the pad to be used in 

i 

chemical mechanical planarization of the substrate based on the obtained one or Imore characteristics 
of the structures on the substrate 

wherein selecting the value for one or more chemical or physical properties for a pad 
comprises: 

performing a simulation of planarization of the substrate with a model oij a CMP process 
using the pad with a range of values for the one or more chemical or physical prbperties of the pad: 
and 

selecting the value for the one or more chemical or physical properties b^sed on the 
simulation, and 

The method of claim 6, further comprising: 

identifying dishing and/or erosion from the model of the CMP process; and 
performing a sensitivity analysis to determine a correlation between the 6ne or more 
chemical or physical properties of the pad and dishing and/or erosion. 

i 

Claim 1 1 (previously presented): The method of claim 1 0, wherein the value for the one 
or more chemical or physical properties of the pad is selected based on the deterjmined correlation 
between the one or more chemical or physical properties of the pad and the dishiing and/or erosion 
to reduce the dishing and/or erosion. 

i 

Claim 12 (currently amended): A method of customizing a polishijig pad for chemical 
mechanical planarization of a substrate, the method comprising: 

i 
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No.: 577182000100 
>ad to be used in 


selectine a value for one or more chemical or physical properties for the 


chemical mechanical planarization of the substrate based on the obtained one or 


more characteristics 


of the structures on the substrate 

wherein selecting the value for one or more chemical or physical propert 


es for a pad 


comprises: 

performing a simulation of planarization of the substrate with a model of 


a CMP process 


using the pad with a ranee of values for the one or more chemical or physical pr< 


)perties of the pad ; 


and 

selectine the value for the one or more chemical or physical properties to 


ised on the 


simulation, and 





The method of claim 6, further comprising: 
identifying over-polishing and/or under-polishing from the model of the (CMP process; and 
performing a sensitivity analysis to determine a correlation between the one or more 
chemical or physical properties of the pad and over-polishing and/or under-polishing. 



Claim 13 (previously presented): The method of claim 12, wherein t$e 
or more chemical or physical properties of the pad is selected based on the determined 
between the one or more chemical or physical properties of the pad and the over 
under-polishing to reduce the over-polishing and/or under-polishing. 



Claim 14 (currently amended): 



A method of customizing a polishing pad for chemical 



mechanical planarization of a substrate, the method comprising: 

obtaining one or more characteristics of a structure on the substrate: and 



value for the one 
correlation 
polishing and/or 
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selecting a value for one or more chemical or physical properties for the jad to be used in 



chemical mechanical planarization of the substrate based on the obtained one orimore characteristics 



of the structures on the substrate 

wherein selecting the value for one or more chemical or physical properties for a pad 



comprises: 

performing a simulation of planarization of the substrate with a model of 



using the pad with a range of values for the one or more chemical or physical properties of the pad; 



and 



selecting the value for the one or more chemical or physical properties based on the 



simulation, and 

Th e m e thod of claim 6, wherein the structure is an optoelectronic device 
Claim 15 (canceled) 
Claim 16 (canceled) 



Claim 17 (currently amended): 



A method of customizing a polishing pad for chemical 



mechanical planarization of a semiconductor wafer, the method comprising: 
obtaining one or more characteristics of a chip; 

performing a simulation of a chemical mechanical planarization of the wjafer with a model of 



a CMP process using the obtained one or more characteristics of the chip and a iange of values for 



the one or more chemical or physical properties of the pad: and 

selecting a value for one or more chemical or physical properties for the 



a CMP process 



aad based on the 



simulation. 
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Th e m e thod of claim 16, wherein the one or more characteristics of the cfiip includes a 
pattern density of the chip. 



Claim 18 (currently amended): The method of claim 17, wherein 
chemical or physical properties for the pad includes hardness, thickness, surface 
Youngs modulus, compressibility, or asperity of the pad. 



tHe one or more 
grooving, porosity, 



Claim 19 (currently amended): 



A method of customizing a polishing pad for chemical 



mechanical planarization of a semiconductor wafer, the method comprising: 
obtaining one or more characteristics of a chip: 

performing a simulation of a chemical mechanical planarization of the wkfer with a model of 



a CMP process using the obtained one or more characteristics of the chip and a lange of values for 



the one or more chemical or physical properties of the pad: and 

selecting a value for one or more chemical or physical properties for the 



simulation, and 

T h e m et hod of claim 16, further comprising: 

obtaining a planarization length from the model of the CMP process; anc 
performing a sensitivity analysis to determine a correlation between the planarization length 
and the one or more chemical or physical properties of the pad. 



Claim 20 (previously presented): The method of claim 1 9, wherein tHe 
or more chemical or physical properties of the pad is selected based on the determined 
between the planarization length and the one or more chemical or physical properties 
optimize the planarization length. 



3ad based on the 



value for the one 
correlation 
of the pad to 
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A method of customizing a polishing pad for chemical 



mechanical planarization of a semiconductor wafer, the method comprising: 
obtaining one or more characteristics of a chip: 

performing a simulation of a chemical mechanical planarization of the wkfer with a model of 



a CMP process using the obtained one or more characteristics of the chip and a iknge of values for 
the one or more chemical or physical properties of the pad: and 

selecting a value for one or more chemical or physical properties for the bad ba sed o n the 



simulation, and 

The method of claim 16, further comprising: 

identifying dishing and/or erosion from the model of the CMP process; a^d 
performing a sensitivity analysis to determine a correlation between the $ne or more 
chemical or physical properties of the pad and the dishing and/or erosion. 



the 



Claim 22 (previously presented): The method of claim 21, wherein 
or more chemical or physical properties of the pad is selected based on the determined 
between the one or more chemical or physical properties of the pad and the dishjng 
to reduce the dishing and/or erosion. 



Claim 23 (currently amended): 



A method of customizing a polishing pad for chemical 



mechanical planarization of a semiconductor wafer, the method comprising: 
obtaining one or more characteristics of a chip: 

performing a simulation of a chemical mechanical planarization of the wbfer with a model of 



a CMP process using the obtained one or more characteristics of the chip and a i)ange of values for 
the one or more chemical or physical properties of the pad: and 



value for the one 
correlation 
and/or erosion 
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selecting a value for one or more chemical or physical properties for the based on the 



simulation, and 

The m e thod of claim 16, further comprising: 

identifying over-polishing and/or under-polishing from the model of the 
performing a sensitivity analysis to determine a correlation between the 
chemical or physical properties of the pad and the over-polishing and/or under-pblishing 



CMP process; and 
qne or more 



i the 



Claim 24 (previously presented): The method of claim 23, wherein 
or more chemical or physical properties of the pad is selected based on the deterjnined 
between the one or more chemical or physical properties of the pad and the over 
under-polishing to reduce the over-polishing and/or under-polishing. 



value for the one 
correlation 
■polishing and/or 



Claim 25 (previously presented): A method of customizing a pad used iii chemical 
mechanical polishing (CMP) to planarize a metal or dielectric film comprising: 

selecting a value for one or more chemical or physical properties of the pjad to compensate 
for pattern density effects of different chip or substrate architectures 

and optimizing the pad for a derived planarization length, response characteristics for 
dishing and/or erosion, or final step height at specific pattern features to attain ideal and global 
planarization of the chip or substrate. 

Claim 26 (previously presented): The method of claim 25, wherein the optimization is 
performed for planarization of a silicon integrated circuit. 

Claim 27 (previously presented): The method of claim 25, wherein the optimization is 
performed for planarization of an optoelectronic device. 
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Claim 28 (previously presented): The method of claim 25, wherein the optimization is 
performed for planarization of a magnetic or optical disk. 

Claim 29 (previously presented): The method of claim 25, wherein the optimization is 
performed for planarization of a film on a ceramic or nano-composite substrate. 

Claim 30-31 (canceled). 



pa-l 149385 



PACE 16/18 • RCVD AT 4/20/2007 8:33:19 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/22 * DNIS:2738300 * CSID:650 813 5993 * DURATION (mm-ss): 06-20 



